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Abstract of the contribution: this paper discusses the limitation of the monitoring event configuration and proposes an enhancement to resolve this limitation.
1 Introduction
In Rel-15, only one event with specific parameter affecting pRAU/TAU timer can be configured for the UE, i.e. see TS 23.682 clause 5.6.1.3, 5.6.1.4:
“If the subscribed periodic RAU/TAU Timer was previously set by a different Monitoring Request identified by a different SCEF Reference ID for the same UE then, depending on operator configuration, the HSS either performs step 8 to reject the Monitoring Request with an appropriate Cause or accepts the request. In case the HSS accepts this request, then it cancels the previously accepted Monitoring Request by including the SCEF Reference ID of that Monitoring Request in step 8.”
If there is one event with specific parameter affecting pRAU/TAU timer configured for the UE, such event can be cancelled by the network parameter setting which is dedicated for setting a specific parameter pRAU/TAU timer for the UE, see TS 23.682 clause 5.18:
“If the HSS cancelled Monitoring Event(s) for UE(s) in step 4 and the cancelled Monitoring Event(s) is subscribed by the SCEF which is the same as the one sending the Set Suggested Network Configuration Request at step 1, Cancelled SCEF Reference ID is included and set to the SCEF Reference ID of the cancelled Monitoring Event(s).

10a.
If the HSS cancelled a Monitoring Event(s) for UE in step 4 and the cancelled Monitoring Event(s) is subscribed by the SCEF which is different from the SCEF sending the Set Suggested Network Configuration Request at step 1, the HSS sends the Monitoring Indication message towards the SCEF which subscribed the cancelled Monitoring Event(s) and includes SCEF Reference ID of a cancelled Monitoring Event(s).”

2 Discussion
2.1 Current issues in cancellation of event monitoring for UE group

The pRAU/TAU timer is per UE setting in the HSS, it is not clear whether “the UE” in the referred clauses also refers to “group member UE”. 

From the previous offline discussion, when pRAU/TAU timer affected by the new request is accepted by the HSS, “the UE” to be cancelled can be interpreted as two options for above clauses:

Option 1: The event configuration for the individual group member UE is cancelled.

Option 2: The event configuration for the whole group is cancelled.

By tracking down the revision history for TS 23.682. Such text in above clauses exists in Rel-13 before the grouping function (which is under WI GENCEF, TR 23.773) is introduced. Therefore, the above text for cancellation is initially for a single UE in Rel-13.

Then in Rel-14, with grouping function (i.e. supporting a group of UEs by external group id), the above text is not changed so we cannot assume the text in R13 for cancellation of existing subscription automatically supports group member UE from R14 onwards.
Still in TS 23.682, clause 5.6.9, it mentions a typical example of how the SCEF is notified with the cancelled monitoring event configuration:

“Due to certain conditions (e.g. for a single UE processing, a previously set subscribed periodic RAU/TAU Timer from one SCS/AS is being overwritten by another SCS/AS, or for group based processing, if a given External Group ID for which a previous group request was accepted is now no longer valid) HSS triggers a Monitoring Response message or Monitoring Indication message towards the SCEF and includes SCEF Reference ID of a previously accepted Monitoring Event which needs cancellation.”

Here it explicitly mentions “a single UE” and doesn’t consider individual group member UE case in the group-based processing. 
If it is interpreted as Option 2, it means the pRAU/TAU setting for a single group member UE would affecting the whole group. For instance: 
SCS/AS A sets monitoring event with Maximum Latency X for 100,000 UEs in a group A. Then SCS/AS B sets monitoring event with Maximum Latency Y for a single UE which is in the group A and HSS accepts the new pTAU setting which is affected by Maximum Latency Y, the event subscription for the whole group A including 100,000 UEs is cancelled.
Observation 1:  If following Option 2, the SCS/AS A doesn’t know the Maximum Latency for which UE has conflict with other SCS/AS. Therefore, it loses the possibility to continue monitoring 99,999 UEs in the group.
And by Option 2, the configuration data for the group is considered as a whole and it will be overwritten by a new configuration for a single UE. This means the parameter setting (e.g. Maximum Latency) in a monitoring request or a configuration request for a UE will affect other UEs.
Observation 2:  The pTAU/RAU timer setting for UE may be changed by a request not targeting such UE.

The grouping function was introduced in Rel-14 and it serves many UEs that can have similar characteristics and is used to optimize the signaling impact to the 3GPP network. If the configuration data for the group is treated as a whole, parameters provided in the monitoring request should also be applied for the group, but it is not the case in current specification. E.g. the Max. number of monitoring reports applies for each individual group member UE instead of the whole group. Besides, in stage 3 TS 29.336 and TS 29.272, the subscription data is per UE not per UE group.
Observation 3:  Although from O&M point of view many UEs can be grouped, the group member UE has its individual setting in the HSS.
2.2 Possible solution
One possible solution to solve the issues is to treat the UE individually, i.e. follow Option 1. So, to have it clarified how the cancellation of monitoring event works for group member UE.
3 Proposal
The related CRs for TS 23.682 (CR0423, CR0424) show what changes need to be done. 
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